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Abstract
We study issues in verifying compilers for modern imperative and object-oriented
languages. We take the view that it is not the compiler but the code generated by
it which must be correct. It is this subtle dierence that allows for reusing standard
compiler architecture, construction methods and tools also in a verifying compiler.
Program checking is the main technique for avoiding the cumbersome task of ver-
ifying most parts of a compiler and the tools by which they are generated. Program
checking remaps the result of a compiler phase to its origin, the input of this phase,
in a provably correct manner. We then only have to compare the actual input to its
regenerated form, a basically syntactic process. The correctness proof of the gen-
eration of the result is replaced by the correctness proof of the remapping process.
The latter turns out to be far easier than proving the generating process correct.
The only part of a compiler where program checking does not seem to work is the
transformation step which replaces source language constructs and their semantics,
given, e. g., by an attributed syntax tree, by an intermediate representation, e. g.,
in SSA-form, which is expressing the same program but in terms of the target ma-
chine. This transformation phase must be directly proven using Hoare logic and/or
theorem-provers. However, we can show that given the features of today's program-
ming languages and hardware architectures this transformation is to a large extent
universal: it can be reused for any pair of source and target language. To achieve
this goal we investigate annotating the syntax tree as well as the intermediate repre-
sentation with constraints for exhibiting specic properties of the source language.
Such annotations are necessary during code optimization anyway.
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